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[v (p - ^ ^ - 1 , 1' -if7a^-;v (mr^ rp- 

To 1-CM-BIPHEMPJ tmUir^) . 

2, 2' -v^^;v-3, 3' 4' -v^^;l'-6, 6' - 

if;^ [v (3, 5-^v';;v) ^i^Tv^-fy] -i, i' -ify^:^;!/ (J':;T^ 

TDM-CM-B I PHEMPJ ^B&IEi-^S) . 
2, 2' -'7^^;V-3, 3' -V^uu- A , 4' -v^^^V-G, 6' - 

tfX [v (4-^h^v-3, 5-v^^;V7ai-;v) .-^7;-7^y] -1, 1' 

-e^i^;!/ (mr. fdmm-cm-b i phempj .hB&is-r;^) o 

[0 0 4 8] 

^^m(DmU1im^^^^X\t. ±^L7t-«S^ (7) . (8) tfcfi (9) 

^^h(D±^m^^>:^y ^ yit^m^t. v^-rn^> (r) (s) -#:7&^' 

, vv-r f><7)jti)t (K. Mashima^, J. Chem. Soc. , Chem. Commun. , 1208 (1989 

)) tcfsmco^^ritcmi^-c. [Ru (T';-;v) X2] 2 M.mw.^. ^ 

2^^0>g<7):^ft"ej5gffl$tL^;v7^^'j7Ait^(7)B,#:M^ trti. 



[0 0 4 9] 

[R u C 1 (^>-tf>) (L) ] C K 
[R u B r i^y-ify) (L) ] Br. 

[R u I (^y^y) (L) ] I . 

[R u c 1 (p -v^ y) (L) ] C 1 . 

[RuB r (p-v^ >) (L) ] B r. 
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[R u I (p - >) (L) ] I . 
[RuC 1 v^V>) (L) ] C K 
[RuBr (^i^^Uy) (L) ] Br> 
[R u I v^p:^) (L) ] I. 
[RuCl (^^^^^)l'^y-if>) (L) ] CK 
[RuBr i^^'^^^)V^y-\fZy) (L) ] Br. 
[Rul (L) ] I. 

[RuCl (^^-^-^^^V^^-^f^) (L) ] C K 
[ iRuC 1 (L) } 2 (/^-C 1) 3] [NH2Me 2] > 
[ iRuC 1 (L) } 2 (/'-C 1) 3] [NH2E t 2] . 
[|RuCl(L)( 2 (-"-CD 3] [NH2Pr2]. 
[ iRuC 1 (L) I 2 (;"-C 1) 3] [NH2 i - P r 2] o 
[0 0 5 0] 

Lv>^)<7)i: LTJi. yt^mi^yi-^^y 4 yit^^tLX^ [ (5, 6) , (5' . 
6' ) -e;^ (^^l^^v^r^v) if7i^;i/-2, 2' -v-f;i/] if^ (v 
>) H (SEGPHOSS ; J^T> rSEGPHOSsJ tm 

[0 0 5 1] 

[RuCl {^y-{f» I (R) Xli (S) -SEGPHOSsI ] CK 
[RuBr I (R) 3l(i (S) -SEGPHOSsf ] Br. 

[Rul (^y-^fy) I (R) X(i (S) -SEGPHOSsI ] I> 
[RuCl (p-v^>) ! (R) Xl± (S) -SEGPHOSsI ] CK 
[RuBr (p-vp<>) I (R) Xit (S) -SEGPHOSsI ] Br. 
[Rul (p-v^>) I (R) X{± (S) -SEGPHOSsI ] I. 
[RuCl (p<v^V>) I (R) Xti (S) -SEGPHOSsI ] CU 
[RuBr (^v^lxy) I (R) Xii (S) -SEGPHOSsI ] Br. 
[Rul i^i^^Uy) I (R) X(i (S) -SEGPHOSsI ] I. 
[RuCl (^^-9-^^;V^>-fe'» I (R) Xit (S) -SEGPHOSs 
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I ] C K 

[RuBr (^^•^-^^-'U^V-lf^) I (R) Xi± (S) -SEGPHOSs 
t ] B r. 

[Rul i^^^^^)\^^y-ify) I (R) Xti (S) -SEGPHOSsi 
] I. 

[RuCl (^^-y-^^^V^^-fe'^) 1 (R) Xii (S) -SEGPHOSs 
M C U 

[ iRuCl C (R) Xii (S) -SEGPHOSs] f 2 (/^-Cl) 3] 
[NH2Me 2] . 

[ iRuC 1 C (R) Xti (S) -SEGPHOS s] I 2 (/^-C 1) 3] 
[NH2E t 2] ^ 

[iRuCl C(R)X(i(S)-SEGPHOSsn 2 (//-CI) 3] 
[NH2 P r 2] . 

[ iRuCl C (R) X(i (S) -SEGPHOSs] ( 2 (/^-Cl) 3] 

[NH2 i -P r 2] o 
[0 0 5 21 

t L< {i^^^r:^'^l:7K^a. T;i^3-;i/^. cl:i90SL<(±. V^uu^^z^^ 
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®) 1 ^)VizMLX 1/20000-1/1 0 ^^I^^jK^ $f^L<{il/2 00 
7K*ffi{±. 0. 5-1 OMPaSJS. L<{±l~5MPa^lJK<7)|gH-e^b 

sisiaj^a. 3 0- 1 0 0 rsjs. $?^L<(i 40-80 vmm<omm:^mm 

[0 0 5 3] 

<ii±mLfzijmi<^2:'onhfi:h-^^ (4) xm^ix:h^^mn-v9>y^- 

[0 0 5 4] 
[<b2 4] 




[0 0 5 5] 
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[0 0 5 6] 

t>^V^^<7)-^~^tL(f#lC®jm^tL^V^;6^ '^ax.{i\ ^>^f>. ^ V Ix 

■7°D y nV - T ;w n - ^ ^ ^^If ^ C: i: o ^fih (i^lS-Cffl 

LT 1 ~5^;v@«. t< {i 1 . 1-2. 0^;uSJS<7)|gH-CM^ffl$tL;Bo 
SJSfiJSfi. 0-120 "CflJ^, llftL<{± 50-100 t:@;K<7)fE 

[0 0 5 7] 
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:^7;i/5K>mii K9v K^T;V'n>-;K7);}?^£Tl3T^;v^'^r>^ (Curtius) t&UK 
[0 0 5 8] 

[i\:2 5] 




10 0 5 9] 

(^"^^^ r2~r5^ r6^ niS j;?/*{iHuiai:|WIi::tl5|c^^-ro /vifiL* 
[0 0 6 0] 

R^tK \&mr)V^)V^(D^i^mt.\^X\t^ ^^)^&. n--7°ni: 

-7'ni:f;v*, -ry7'ntf;vft, n-y^;i/ft. -ryy^;i/*. sec-y'^;v 
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t e r t -y'^)V&^j:t'<Dj&B.T)]^^)Um ^ h^v^. h^v^. T'n 

^ ^"7 — 3, 5 — p-7;v:tn7ji 
p nn-7ici;i/^^;i/^, 2, 6 - v ^ n n "7 oc — 
a -"7^— o 7 jii— p h 0-7 

p -v-ry 7ai— v-7 — h i; 7 ji:^;^'^ 

;i-v-7ji^;uy^;i/^, ^ <!:^^^tf ^ ^ i^^UtL^^M,Wmt\^X 

p -y •f-;u-7i^;v^^;w^, p -a:.^;i/-7a:.^;vy 
p -y h ^^"7 j^ — ;i/y 3, 5 -v:^^;i/-7 j^ — 3, 5- 
v^'y h ^ ^7 — ;i/y p -•7;^^n-7i — p— iJ'nn-7i 

Kn^v;^7;v.i^->mii v K=^^^^#^'^'■eT;^^-;K7):j?^tT■e 
M^i®?^l^fp^$^^ ^ ^ J: !9^ftP^>l)o 
[0 0 6 1] 

^^^"efflv^ibtL^T;vn-;vt Lr{±. Tfe<7)— (6) ; 

R 6 -OH (6) 
{^^. R6{i, mrlB^lwiDiti^-eab^o ) 
■e^ $ tL>i) T 3 - ^ o 

t;V3-;i/ (r6oh) <7)^#^a^ LTfi. -^Jxtf. y^J^y-^u, ju^y-)]^ 
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^ n-T'n/NV-;!/, ^yyn/NV-;v, n--r^y-;v. >f VT'i' y s ' 
e c-f^ J -)\^^ t e r t -rj' y if(7)1g:iS^T;V3-;viR ; v;vT 
p - y ;i/y ^ y — p - j^-=i;i/y ^ y p 

-y h ^ v7 ;i/y y 3, 5 -vy ;uy ^y — p-^ 
;w:tn-7jc — ;uy ^y-;i/^ p — n n "7 jc — ;l/y ^ y — 2, 
"7 j:.^;vy ^ y — « — y •f-;i^^>' v;i/T;wn — o — ^ h n y ij::.;i/y ^ 
y-^v. p -jn h n^jr.— ;uy y-;i^. p - s-ry "7 ai^;^y iJ' y W 

h U 7 ;uy ^ y ^7^;i'y 3^ y -^7^;!/^ 
■7a:.^;vy ^y-;!/^ p-y h ^v7i::i;i/v-7 jl— ;uy y — t'to^vv 

cfc Lv^B,^-(^i|^ LTfi^;^ v;vT;v=f-;v. p -y ^;i/-7ai^;i-y ^y 
p -a:.^;i/-7 j^^;vy ^y p -y h j:. — ;i'y ^ y 3, 
b-V ^^)vy ^ J ~-)V^ 3, 5-vy b^v >'ji^;wy ^y-;K p 

— •7;v:^n-7 j:.«=^;i/y ^y — p — ;^nn-7jc — ;i/y ^y — y^;V'^ 

p -y ■f-;i/-7i^;vy ^y-;i/, p -y h ^ v"7a^^;uy y « 

[0 0 6 2] 

) . ft?^L<(i> 2^;V7!;S3^;i/^lJg<7)^H-t:i£ffl$^^o 

A ^ t^^mf^ - ^ ^^^'-e § h o 
1. i^;i/;n;Mi. 5-t>'K7)|£H-C'fgffl$tt^o 

v>-Y)v:^y7s)Vri-.y^^ tiyy T~:^)V7i-.y'm.^'k^^f^^ti)^x- 
{±liE# 2003-3056564 



2002-262019 



^-i^'. 32/ 



o 

Oig#=:. L< {iltO. 5~31g#»0||ffl'e^>^o 
SiSSSfi. -^tcti- 2 0- 1 0 0 "CflJg. $ftL<{i-10~60 r^Jt 

^ ^ 7&^-e h o 

^fStt^'fb'^j^ (2) ^#^^^7i>^^-e§^o 

[0 0 6 3] 

- )^(rymMW.^^<T^%mM'^'^ ^ r ;v rr ^ v ^Mi^^i"^ c <h j: 

[0 0 6 4] 



ailiE#2 003-3056564 



#11 2002-262019 



^-v: 33/ 



Ut2 6] 




[0 0 6 5] 

(^^. r2~r6^ nidXZf*immiimClt^i:mi-o fzfzL*<Dif^ 

^^m<7yyt^i^^ h y y 7.-w\-kr )]y7r^z:.)vr a j r)vzi-)v (2 
) Wit^x^^V'7y^-mkr<jr)vu-)v (1) iciott-SR 2 ~r 6 i: ^ 

4 y -^-if^- y ^ l^y^'yT. ^H/K (PROTECTIVE GROUPS IN ORG 
ANIC SYNTHESIS, Second Edition) J O 3 1 5 ~ 3 4 [6 -fuy-^i/ 

ay -7*- T^y * -/^^ ^ h (6 Protection for the Amino G 

roup. Carbamates) J ffifcO:^-^ K'i^ C T^f "9 t /^^t? ^ o 

[0 0 6 6] 

ttilE# 2003-3056564 
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®DRX 5 0 0 (BRUKER JAPAN CO. LTD. ) o 

iH-NMR (5 0 0MHz) . 13c-NMRo 
©Gemini 2 0 0 0 (Varian) 
1 H-NMR (2 0 OMH z) 
:ff:^^u-r Y y^yy ^ - (GLC) : 

Hewlett Packard 5890-11 
[0 0 6 7] 

mmmi (R, R) -2-\^Y^u^i^z^^u^y^yij)Vyi(ym^^}i^(7)^^ 

lL:t-h^lx--m[Me2NH2][lRuCl ( ( R ) -segphos) t (/u-C I) 
3] 0.419g (0.509mmol) ^tt^^. i^miM^^n - ^ 3 0^ i9 ^ L/io >XiZ^ 
f>:*-i:i6IM^LTi3V^/c2 -:t^y v^'n^V^ >p^7;v.-J^'^^^^;l/ 72.41g (5 
09.3mmol), ^it^^l^y 253mK :^^J~)V 36ml , h ^) •ru^j:.^U> 4/^1 

^5llI^^^L-r>6^'b7tc^J±^ 1 MPai-e±tf\ ti#i:« (4 0°C) ^^t 

T^^-^T^i; >i^L/w^<7)^:^'X^ h -f - (* 9 A : Neutrabond-1) 

^|)f L/io «^P9 9%J^J.±^?tML (7K«t»K<7)f^(7)GC a r e affiMit 

. i^irmm) . kisii-t^ tfco SfL^i^Ji^K^T oi ommHg) 4 o°c-e 

^#^J=^liiaL?;S*itH 0 0. 3g^t#/im> MM^r (0. 7mmHg) . Igfi 

7 0-s ovxm^^^r\^^mm^t^m7 1. isg (4^t'fe^^#:) ^#^co a^s 

8 % o <75 it^>^ (DJui->^:^'7~- T^mmi^ J; V T X X 1^ ^ ^ - »J ^ (i 
^n-7h^'7-7^ - (;^;7A:CHIRASIL DEX-CB) -e:9'*/fL> -e 
tL-e"tt9 9. 3%ee. 9 6. 7 % d e "Cabo 

iHNMR (500 MHz): ^(CDCls) 

taiiE#2 003-3056564 
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1.6-1.8 (m. 4H), 2.0 (m, 2H), 2.7 (br, 2H), 3.7 (s, 3H), 4.4 (m, IH) 
[0 0 6 8] 

mMM2 (S, S) - 2 -11 Kn^vvi^ n^>^ >;f7;l/.i^->^^-^;K7)'a-^ 
1 0 Om 1 h [|RuCl(p-v^ >)(S)-segphosl]]Cl 96.9mg (0. 

106 nimol)=Sr>fcfc^<J^> MEE^S^^n - =^ 3 [H^ 19 L/Co ^\iZ$>h:d-}^ibm% 
LXid^^tz2-^^Vi^'^u^y9yii)V:^^yM^^)^ S.OOg (21.1mmol). 

it^^]y^y i5.7mK 2.3ml c9r£^?t^a*#ffl^Tijnx.. ^hKm. 

tT'±if. mwtmm (eov) ^^ofco ti*i^f^i 8B#r^T':t--hi^^-:/=sr 

=7-7 ^- (:^^A:Neutrabond-l) -C^^ff L/io 9 9 %m± 

^miX.. ^SII-TtLfCo -RfD^tifii^^T OlOmmHg) . 4 0t:« 
n^mXUmmZ. 0 5g*t#/cm. ISK^T (O. 7mmHg) 
-;^-Z:-^^^^fv^^a^b'a•tJ 2. 33g (te-fejflff) =^!#/io W7 3%o - 

^"y-y ^- (:^7a:chirasil dex-cb) ■e:0-#t, -etL-etig 

9. 3%ee^ 9 4. 2%de-e^ofco 
iHNMR (200 MHz): ^(CDCls) 
1.6-1.8 (m, 4H), 2.0 (m, 2H), 2.7 (br, 2H), 3.7 (s, 3H), 4.4 (m, IH) 

[0 0 6 91 

^»J3 (R, R) - 2 -li Kn:^vv^n-^Jr-9->>?7;v^-J^'>m-^^>'K7)-^^ 
1L^~-V^ [ iRuCl (p-v ^ y) (R)-segphos( ]]C1 0. 539g (0. 588inmol 

)^*di^H. MflEi:a^rn-=&3[lI^«9iILfzo ^lc^b'b^-Ca6M^LT:fev> 
fz2-^^V=y^u^^-^yij))y^:yW.^f-')^ 100. Og (587. 5mmol) ^iJ^-fb^ ^ 
vy 400mico?l'^?t^M*#H^Tt)nx.> $ of^o 

tC7[C*«m^ 5[lI^«9igL-C:;d-^7K^JE^ 2MP a it?±tf\ (4 0 

r) ^trofco ti#2 2B#KmtC{i4 0"C^-^6 OlCtCJi#$-^/io ^^^9 1 
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mf^Trt - h ^ u-r^TK^Lfzo it^Pf^TKm^scmt. a^T-^-^^-T^w^j^t 

fz^CD^ifT.^U'^ hV^y ^ - (*^A:Neutrabond-l) -e:^^^ 
L/co ^!^^9 9%;^±^lSlSt. SlS^^T^Lfco KJZ^mmM^T (>1 0 
mmHg) . 4 0 ICTvt^J^HIJJX ti^Sltfl 2 3.91 g^mz'^k. ^M^T ( 
0. 7mmHg) IgiSS 0 ~ 9 0 r-eS^ =Sr^f V^^S'fL^t/ 9 9 . 3 7 g (Atfe 

Ut-r-Mm^ii^'^^^-^hVyy^- : CH I R AS I L DEX 

-CB) -e:$3^tfL. 'e-tL'e'tt9 7. 5%ee. 8 7. 5 % d e "C^bo fco 
iHNMR (200 MHz): ^(CDCls) 
1.3 (t, J = 7.1 Hz, 3H), 1.2-1.4 (m, 3H). 1.6-1.8 (m, 3H), 
2.0 (m, 2H), 2.2 (m. IH), 2.8 (d, J = 3.2 Hz, IH), 3.8 (m. IH), 
4. 2 (q, J = 7. 1 Hz. 2H) . 
[0 0 7 0] 

(R, R) -2-\^Vu^i^Zy^u^>'$ryij)V:^y^\^Y-^z;}^<r> 

2 0 Om 1 <7)4on-7^>?.3lc (R, R) - 2 - Kn^ v->^ n^>^ 
)Viir^ym^^}\^ 18.47g (128.1inmol) i: 2 --rn/NV-;!^ 75ml (S/S = 4) 
mW^^P^LfZo -e^l^li v>— 7Kfnt> 12.83g (256. 2mmol) =^ 1 

3 O'^'h-^ixm:^. (2 0 °C) Ic-CriTtTtio fiTll-Tf^. »jlr)fL$^i:/i (8 

m^xm3\ L. mm 1 O 2 -•7°^/^V -JV-e-^^L/Co nhitfz^^m^B 1 5 . 
8 6 g ^^^T ( 1 mmH g ) . 5 0 X^X^m L> ^mt^^ 10. 8 9 g ^# 

/io iR^5 9%o z.<Di\:^m<Dry^Wt'yyw<omt'm^W.iif^y^'^y^yy 

-r- ( :^^A : Inertsil 0DS-3V) t;if)^^L> T >= 9 9 / 1 J':iL± 

iHNMR (500 MHz): ^(CDsOD) 
1.5-1.6 (m, IH), 1.7-1.8 (m. 3H), 1.9-2.0 (m, 2H), 2.4 (m, 2H), 

miE# 2003-3056564 
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4.2-4.3 (m, IH). 
[0 0 7 1] 

^MM5 (S, S) - 2 Vu^i^iy^u^y ^ yij ju^r^ym^ yyz; r<D 

5 Om 1 <7)4op-7 9;^nic (S, S) - 2 ^-y-y ^ u^y ■^^ y ij )]y 
yi^ym^'f-)^ 2.33 g (16.2 mmol) t 2 -"Tn/NV -;l'9.3ml (S/S = 4)=&^AL 
^ mt^'SrfM^LfZo K^v>-7XfO# 1.62g (32.3mmol)^3 0 55-75-tt 

T^?a (2 St:) tCTiiTL/Co ?iTll-Tm. JPi^il»iL$^i:7t: (8 5°C) o 
\tiS7.^Xi-^Y^^-7 (P^7^A : TC- 5 HT) ICTiiiSI^L. SDl^tim^ 1 

(7)2 -7°n/NV-;v-e'^#-L/io t#'^;h,fc6-fel§B^B 1 . 8 2g^*^T (1mm 

Hg) . 5 0t:-e^:iSL. ^M'fb^tn. 5 0g=^t#7to a^6 3%o z.(n\'c^ 
^<Dry^i^ti^yi^<Diti±MMwLi^^^'^ V ^'^y ^ ~ (:*^ a : inertsii o 

DS-3V) KX^) ^ikm T > V > = 9 9 / 1 J^:JL±-C^ o /co 
iHNMR (200 MHz): ^(CDsOD) 
1.5-1.6 (m, IH), 1.7-1.8 (m, 3H). 1.9-2.0 (m, 2H), 2.4 (m, 2H), 
4.2-4.3 (m. IH). 
[0 0 7 2] 

^»J6 (R, R) -2 -li Kn^^vv'iJ'n^^Ht^:^;!^.-}^'^^!^ V K<7) 

1 L<7)4on7^>?>nH (R, R) - 2 Vu^i^i^^u^^^yij )UJi^y 
102.5g (595mmol) i: 2 -yn/NV -;ix400 ml (S/S = 4)^JSAL. « 
#^rM$&L/Co -e^lt^l^ K9v>— TKfOtf 44. 7g (893mmol)=^3 0 ^>e>^lt-cm?^ 

(1 sr) {zxiMTx^fzo mTt^T^k. nmmm^^fz (sor) o K'l^^tif:^ 

fi\ xm^m 9 9 % J^:J. Ji ^ o i i: ^ ?ttS L Tl^T L o Rl^T^I^Tf^iinS* ^ # 
<D2--fu?<iy-)VX-mmLfZo nhitfz^'^^^n^^^-r (ImmHg) . 5 
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or-e^'j^L. mmit^ms o. i o g^^^tzo jix^s 2%o 

iHNMR (500 MHz): ^(CDsOD) 

1.1- 1.2 (m. 3H), 1.3 (m, IH), 1.6-1.7 (m, 3H), 1.8-1.9 (m. 2H), 
3.5 (m, IH), 4.0 (s. 2H), 4.4 (d. J = 5 Hz, IH). 8.7 (s. IH). 

[0 0 7 3] 

MMMliad (R, R) -2-'N-^y-y)V^^iy:^)\/yi-'^)l^T^ y i^^u^ 

5 Om 1 (R, R) - 2 -li Kn^i/v^^ n^>^ 

K-7vK0.500g (3.47nimol). 1.5mK 0.5ml ^^AL, mW 

tn^^mt^LfZo ^^i^M^m. 0.375g (3.82 mmol) =^ 3 0 ^T&HtT 3 r-Cii 
TL/io v;UT;v=r-;P Iml (9.71 mmol) =^t)P;i7t:m, Sli^-^ h 'j 

A 0.263g (3.82inmol)^ 0. 5 m 1 <7)7Kv#?i^tC L/z ^) 1 B#r^;i)^lfr 3 rtrii 

VKi^^Lm\^^fz 1 Om 1 <7)^>^-7 7Xr3ti#t/v:o $ 1 

. 5mK I m l(D h X :i<Dm.lzmmL. mmi^-l 0ml <Di-Xy^ 7. =1 

K^Lfzo ^tiiborl^m^ 5 5t:tcii]*LLT43V^/i h;i^i>A«9(7)SiS7 9;^ 

mTm2mmmMLx. mmmxfmm:^':^<7)§^^ib^^j:<^^':>fz^tKxnKjB 

mjt L. mmmW^W^LfZo RJ^L^m^ S Om l 55-ml4'tC#LT55^?RL (p 
H=l) . ^^^i:5m\(DmU^myi^m-f-h') ^ATKxmr^Lfz (pH=8) 
o n-r^ y -)V2m I xmiiiLrzi>(D^^^Wz^t>'tfz(D-lb. 

^'u-^izxmmmi\n^7':^fzo n^^ixfzmmo. 98 g (miffe?^#) *v 
mt. mmit^^^o. 4 3 5 g^i^^mi^tLxmzo u.m5 o%o 

iRNMR (200 MHz): <J(CDCl3) 

1.2- 1.8 (m, 4H), 1.9-2.1 (m, 2H). 3.6-3.7 (m, 2H), 4.0 (m, IH). 
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4.9 (br, IH), 5.1 (s, 2H), 7.3-7.4 (m, 5H). 
[0 0 7 4] 

^MM7(h) (R, R) - 2 -N--^^ v^l/^^v;^;!^.-}^'— ;l/T^ y 

2 Om 1 SJS'77>^=ilc. (R, R) - 2 - Kn ^ v v ^ >- ^ > 5?; 
K^vKl.OO g (6.94 imoDt ISml^^AL. M#i:^*^iP^Pfl 

$^L/io -e-itCS 5%m.m 0.76ml (7.63mmol)^3 0 ^^^^tT 2 °Ct:iiST t 
^tC^>v;l/T>'l/n-;i/ 2 ml (19.4 mmol) ^iDx.T'^f^^ icf&jaS tritSp LT 
h ^ 0.526g (7.63 mmol) ^ 1 m l<7)7Kv#?ttC L7t 1 

^r^j&^it-r-i ot:T?iiTL/io MT'^T-^^himmmmm. mm^^-^h^y 

■7^- (^^-9-> : 1 : i) i<zxmm-<Dm^^mmLXKf;v:4^T t 

tir4^^#lhL7t:o ■^tcglj<7)5 Om 1 3op7^;^3tr h;VJ^>2m 1 ^Xti 

) o f^TII-Tm 2 Bf r^lM LT. J: r/a^:^-;?^ 'T^^^^d^y'j: < ^ o ^ ^: 

J: 'OKm^Tt L. i]PII?<;tir#^#ihL7t:o 5 0ml ^M4-t;#LT 1 

Om 1 0;^c-e^ji-L7t (pH=7) o Tfcfflj^^^ n -r^ y 5 m 1 T*Jftffi L/i 

i>(D^^m^i<z^t>-^fz<D-t,, j^./'^yi^u- ^ KxmMmi(z^^7^fzo n^ti-tzm. 
:i^^i^;i.= i : 1) x^mmmx^. m.mit^mo. s i g^e^m^^tLT 

#:^Co i|3t^4 6%o #^>:}x/c<b'^t?<7)NMRX^^ h;K±IIM^?fl7 (a) <^7"- 
[0 0 7 5] 

^»!l7(c) (R, R) - 2 -N--^> vp^;u4^"^;i/T ^ y 

> ^ y - ;KJOSiJ-^tc ct ^-^fiK 
2 Om 1 ^)S*7 9Xntc, (R, R) - 2 Yt2 ^ u^y ^ y ij 

V KO.SOOg (3.47mmol)^ Iml^^SAL. it^tJ^^iH^li^ 

L/co -g-^tcS^m 1ml (16.6mmol)^3 0 55^>^>-ttT 2 "C Tij^T L fco -^tc-^^v 
;wr;v=i-;i/ iml {9.1\rmo\) ^tWk.fz^ik'^ h\zm^iXll%ii^LXi)^h. MmW. 
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i-hV':7A 0. 263g (3. 82mmol) * 0 . 5ml <7)7Kv#?StC Lt'z ^> <^ 1 ^Kj^^^tT 

- 1 or-ciiTL/to fiTH-T:^-^ mra^igm. nm^^-rh^^y^- 

: f^m^^;v= 1 : i) i^zx}WM<Dm^^mmLrKJ:E4^T tL. mw^ 

W±LfZo ^lizm<0 5 0ml (7)3op-7^;^rfic h;!/^!^ 2 m 1 ^AtL. 5 5 IC 
t-cmmmWLfZo Km^m^S 5'Clcijn^Lr43V^/;h;Vjn>A«9<7)^tD"7^>^ 

ll-T^L. iDSfeti#^#ihL;^v:o 5 Om 1 ^?iKii4-tw#LT^?tL (p 

H=4) ^rn^-^l 5m 1 0|&^Rm7K*:^ h -^ATfcT-^jf-Lfz (pH=9) 

*^~;i/;^7^A^nv h - (-^^-9-^^ : i^^j:-^;i/= 1 : l) X^m^Wk 

L. ^S^b-^trO. 1 4 g*efe@#t L-CtfT^Zo 11X^1 6%o 
[0 0 7 6] 

^»!I8 (R, R) -2-N--f y7°nk:;v:t^v;^7;i/^1^~^;l/T^y viJ'n^ 

1 0 Om 1 SjS"7^>^nH, (R, R) -2-\^Vu^iyi^^u^z^^yij)V 
K^v KlO.OOg (69.36mmol). 20mK tK 25ml^^AL. it# 

t'^m^mt^LfZo -^^KS 5%m.m l.lml (76.3imnol)^3 O^^J^ttTSr-e 
?gTLfCo >XK2 --fu/^y lOml (131mmol) ^Snx.7tf^. h 
A 5. 26g (76. 3nmol) ^ 1 0 m 1 07K?#?ti; Lfzi>(0^1 Bfra^J^HtT 2 t:-eriT 

■^)v=\ : 1) \zxwMmn^^m.u\^xKm^~T tL^ m.w^Wit\^fzo >x\z 

1 0 Om 1 (DZ^Uy'yT.uliZ V)V:r.-y 1 Om 1 ^ Xfl. 5 5 r * -e^JPl^it 

Ort^i^^LTioV^fc 1 0 Om 1 7 9X n L/co ^to 7t:7jcti>6^^ ^ 

tC2 Om U 1 Om 1 CO Y )V:x:.yx ^(DM^zm^i.. 10 0ml (Di-7.y 

yT.uKW'LfZo ^P-h(DWi^Wi^ 5 5t:tciinlKiLri3V^7t h;UJ^>A«9<7)SlS 
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«)SfL4«-T^ mmmw^W]t\^fzo k^wl^ i o om i ^?iK«4-tc#Lr^ 

WiLfz ( p H = 7 ) o TKtg^e*^ lb n - r ^ y -;H 0ml T^JSm Lfz% (D^^^M 

i<z^iy^fz<D^. j^y'^^'u- 1^ izxmnmiiii'kn'ofzo wh^tzm-moA. i ? 

>'^=1 : 1) T'^S-StWS^L. ^S^t-a-tfS. 5 1 g^SfeS^i: tT#fco iR^ 

4 0 %o 

iHNMR (200 MHz): ^(CDCls) 
1.2 (d, J = 6.6 Hz, 6H), 1.3-1.9 (m, 4H), 1.9-2.1 (m. 2H). 
3.7 (m, 2H), 3.9-4.0 (m, IH), 4.9 (br, IH). 
[0 0 7 7] 

^^^09 (R, R) - 2 -N-J^^;l/:f ^v:^;w>i^'^;l/T ^ y u^>^ y 

5 Om 1 SjC'"7^>^ntc, (R, R) -2-\iYu^i/i/^u^y9yiJ)V7^ 
>^t: K9i>' Kl.OOg (6.94inmol). 2mK 2. 5ml ^iSA L. ^^I^^i^ 

M^mt^X^fZo ^^\ZZ 5%mB. 0.76ml (7.63inmol)* 3 0 ^J^^ttT 3 "CTiiT 
tfco ^ica^^y-;!/ 2ml (26. 3mmol) «rinx.7t:m. Wmki- Y -l^ 0.526g ( 
7.63mmol)^r 1 m 1 <r>iimWL\Z'Lfzi>(Di m^t^^X 2'CXmT\^fZo mTW: 

) \iZXW.m(Dm^^mU\^XKJB'^T tV. mW^WitLfzo ^tcSUOS Om i 
3op-7^y>3ti h;!/^:.^ im 1 ^AtL, 5 Sr ^ T-»m#L7^Zo ^O^H 

\^^fz 10ml 0-^X7^;^3tlSL/io ?$o/c7fcffl;e»^?> $ 2 m K 1 m 1 O 
b;ixi>-e-<7)ji|Mtcjftt±iL. |WI;|it; 1 Om 1 (7)f-x^9y.ntc^L/io itLib^ 
rl-^^iK^ 5 SricMLTiSV^fj h;^J^>A»)<7)SjC'-77;^ntz, i BfraJ&^ttT 

5 5t:ri^TL7t {mm^^Kii^^m.t^mh^) o ?iT$i-Tm2Bfra^iiiL 

^#iliL/zo KJ^m^k Z Oml^wim^K^LX'T^WLLfz (pH=7) o tK^:^^ 
lb n--7'iJ'y-;V2m 1 xm^Lfzi>(D^y^m^\,Z^i^^fz<D-tb. 
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:^^Ai^n-7 hi^*^-7^ - (^^•y-v- : i^m^^>'V'= 1 : i) x-^mmmL. m 
m^it^^o. 4 6 g^&^m^t Lxnfzo urns 6%o 

iHNMR (200 MHz): ^(CDCls) 
1.2 (t, J = 7 Hz. 3H), 1.3-1.8 (m, 4H), 1.9-2.1 (m, 2H), 
3.6-3.7 (m, 2H), 4.0 (m. IH), 4.8 (br, IH). 
[0 0 7 8] 

0 (S, S) -2-N-^yiy)]^:t^i^i3)]^y}-::=.)]yT < y i^^U^y 

5 Om 1 S^D"7'7>^nt;^ (S, S) -2-\iYu^-y-y^u^y^yij)V:^ 
^mi^ V Kl.40g (9.71imnol). Y)V:r,y 3mK 7^ 3.5ml^^AL> 
iP^^^L/Co -e^tCS 1.1ml (10.7mmol)^l 5 :^;&^ttT 0 t:i:iiT 

LTto ^XK^yV)Vr)Va~-}VlAm\ (13. Smmol) ^JJDx.fcf^. M^^-^hV-^A 
0.737g (10.7nimol)=Sr 1 . 4 m l<7)7K^?StC L/j ^> 1 ^K^dHtT 2 t:t^?iT 

^;v=i : 1) t;TiEf4<^M^^?ilgLTR^S|^Tt L. M#^#j1iL;^Co >XK 
SIJ(7)5 Om 1 <7)3oP797.3iC i m 1 ^A^^ 5 5 r t T*Snl^it# L 

fco -or^tc^l5f<7)Sj£i#^;6-(b;taffl/ftt^55-^LT. ^"^/i-Did- 1 or 
tC<t^Lri5V>7t 2 Om 1 <7)>:^>^7^Xr7^c#L7t:o o /tTfcffi^^- $ ^ 3 m 
K Im 1 <7) h;l/-x.>-eic7);i||tcttmL> 2 0 m I <Di-:^y ^ y^uK^L 

2 mmmm. lt. ^^.id ^ xfrnm^^:^ <D^^i}^tj: <ti:-^fz^t[zx^ Km^T t 

L> 1)wmMW^W\t\^fzo SSm^ 5 0ml ^mM^KW'l.X^'m.Lfz (p H = 
7) o 7K'li50^'bn-7'^y-;i^2m 1 ■rMmL7t^C0^^^tatI'g':b^i:7tO-^, 

:^^<y!r'i^~'^\zx'mnm^\m7^fzo nhKfzmMm2. 12 g inn^mm 

'^'y^)ljY)\'-f}y J^^u'^y^'jy -i — (-^^-^-^ : @|^j::.-^;v= 1 : i) x% 
^ffiML. aS<b^t?0. 9 0 g^fifeSfri: L-C^fco 
iHNMR (200 MHz): ^(CDCls) 
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1.2-1.8 (m, 4H), 1.9-2.1 (m. 2H), 3.6-3.7 (m,. 2H), 4.0 (m, IH), 
4.9 (br. IH), 5.1 (s, 2H), 7.3-7.4 (m, 5H). 
[0 0 7 9] 

mMMl I (R, R) - 2 -N-^>v;i/:t^v';&;u^i^'-;WT^ y v^n^dr 

1 0 Om 1 E)S-7'7;^3t;. (R, R) - 2 -li Kn^vv^n^^-9->^;w 
V KlO.Og (63.2mmol). 7K20ml^JSAL. mWti%m^mt^Lfz 

0 -eCLCCS 5%m.m. 7.25g (69.5mmol)^ 1 5^:^^l'fX bVXi^T LfZo h 
;Vj:.>20ml ^tjnx./cf^. h V •^A4.80g (69.5inmol)^ 10ml O^fc^ 

XUJBI^l'tL. it^^^lhtfco ^tcSlJ<7)2 00ml(7)4op-7^y^ntch;v 
J^>2 Om 1 t^yi/)Vr)Vu-)V2 Om 1 ^AtL, 6 0 "C t T'»li# LfZo 

^LTioV^/i 10 0ml c7)^x7^7.nH#L/v:o fcTRffl^^^ ^ ^ H 10m 

1 CO h;Ua^>'-e2IfiIJfimL. IWI^itl^ 1 0 0 m 1 C0:^y?. "7 ^ ;^ n LfCo CttP? 
<7)?l'g-?S^6 oricJnl^L-CiJV^/i h;VJL>Af9<7)>S:)S-7^;^nlc. 1 3 0 
^;i>-ttT6 orriiTL/c o fiTll-Tf^2B# 
r^M L -r . 11^*5 J: ii^T. (D^^i^^tj: < ti:^fz:i tK I ^ SlS^^T L ^ 
inife^t#^^lht7t:o >RIS?^*3 0 Om 153>?S?14-lc#LT^?^Lfc (pH=7 

) ^i^:r.^^7^'v-^\zxmmmu^n'^fzo nhitfzmmo2i . 4g 

0) -e53>g|«ML. ^M^b^tJO. 8 3 g^SfeS^^ LTt#/io 

tfzmm^fzt^^y^') VJ ^#5. 9 2 g ^tfibtL/^o 
1 HNMR (500 MHz): ^ (CDC 1 3) 
1.1-1.2 (m. 4H), 1.7 (m, 2H), 2.0 (m, 2H), 2.9 (br, IH), 
3.3 (m, IH), 4.8 (br, IH), 5.1 (s, 2H), 7.3 (m. 5H). (J':J.±^S'fl:'a-t/ 

) 
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1.3-1.4 (m, 3H). 1.6 (m. IH), 1.8-1.9 (m, 2H). 2.1 (m. IH), 

2.2 (m, IH). 3.3 (m, IH), 3.9 (m, IH), 5.8 (br, IE) . ^-^VV 

[0 0 8 0] 

mMmi2 (R, R) -2 -T^ y v^n^>3'y-;K7)^^ 

1 0 Om 1 <7);f- h i> ^--/ic (R, R) - 2 -^>v;v^^v:^;v>K^;vv 
^U^y ^ y -)l 5.S5g (24.9iiimol) t5% Pd-C 2.34g (40%wt)^ft3i 

mw:m^5mmnMLx-^-h:^m&^2MP atx-±if^ mwtMm (5 or) 

■t^-f vxp d-c^MSUf^. Um.'k^^:^^^-^ V^^yy - (*^A : N e u 

t r a b o n d - 1 ) X^^LMmm9 9 %i^l±^mmLfZo m^MwL^J^^'^^' 

v-^T'?tML. ffl^tf2. 6 0g (m^mm ^ntzo nhfifzm.mm^^- 

-h^. nWimz'^h^^^^u^t^^'^fz) o W4 5%o z.(Di\:^m<DJ^^y^ 
:t*7-it^J^(±*'^i>' nv h ^^=7-7 ^ - (:^^A : C h i r a 1 D e x G-P 
N) 9 9 % e e m±T'^ o fzo 

iHNMR (500 MHz): ^(CDCls) 

1.2- 1.3 (m, IH), 1.5 (m, IH), 1.6-1.7 (m, 2H), 1.9-2.0 (m, 2H), 

2.3- 2.5 (br, 3H), 3.0 (m, IH), 3.7 (m, IH). 
[0 0 8 1] 

IIM15!I13 (S, S) -2-r ^ J 'y'7U^y ^ J -)\^(D^i^ 

5 Om 1 h (S, S) - 2 -^>v;V5j-^v:^;i/.i^-;i/vi^ 

D > ^ y - ;V 0. 900g (3. 82mmol) i: 5 % P d - C 0. 36g (40%wt) ^ftii.^ 
. «Ei:amrn-=Sr3[Hl^»9^L7t:o ^■^k\^^hij-'Cm%%.\^X^\j^fz:^ ^ J - 
)V 4.5ml^M*#ffl^TMx.. ^ f^iCr^KhM^^-'n-^^is^r ;^o/co -^ICtK* 
5I1I^^)3ELT;^^^7K^EE^ 2MP a S-e_Llf\ m^l^^iP^ (5 0 t:) 

=^tfo7to tmMWiik.'3n^xMmm^w^\^. ^-y^v-f^i^^x^tzr. 
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t r a b o n d - 1 ) X-^mL^m^9 9 %J':i.±=^«tlS L/io .^tC^i^g^JL/s'.if 
W-^trML. ffiSiitfO. 59g ^#/^o Z.(Dit^^<DJ:.i-y^ 

fr-MM^ii-^':^^^'^ hVyy^-iijyJ^: ChiralDex G-P 
N) -e^^fL. 9 9%e eM±t:^ibo/^o 
iHNMR (200 MHz): ^(CDCls) 

1.2- 1.3 (m, IH), 1.5 (m, IH), 1.6-1.7 (m, 2H), 1.9-2.0 (m, 2H), 

2.3- 2.5 (br, 3H), 3.0 (m, IH), 3.7 (m. IH). 
[0 0 8 2] 

^MMi4 (s, s) -2-T^ yv^n^^ap-y-y-^KT)^^ 

1 0 Om 1 ^- h (S, S) - 2 -N-^>>'~;i/:i-^vp^;v^'^;v 

y v^n^^-9-y-;l/0. 2 0 0 g (0. SOmmol) 10%Pd- 

C8 0mg (40%wt) ^itih^. m&tm.my'^-ismm^MLfzo 
F at x-±n\ mfi-e 1 6 m^mwi^T'^fzo -t-^-fh-epd-c ^mmk. m. 

WiUfy.^xi'T'Y^'^y ^ - Neutrabond-l) L'^^^ 9 9%!^ 

0. 0 8 9 g#/io 

iH-NMR (2 0 0MHz) : 8 (D 2 O) 
1.0-l.l(in,6H), 1.4-1.6(m,2H), 1. 6-1. 9(m. 2H) , 2.5(m,lH), 3.2(m,lH) 
[0 0 8 3] 

it^mmRzfMiixmxm^ir^ ^ t :^^x § ho 
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bi'^m^^. ^tlS-r^^^i^tt- Y'yyT.-W^^ vV :^;^.i^■-;^T;^3- 
;^St^L. ^v^-er;vn-;K7);}?^£T, ^J'^v^'^^^ (Curtius) ^'fiRlS^^f 
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